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,Q WKLV ZD\ ZH ZLOO REWDLQ D VXUIDFH WKDW LV PRUH UHVLVWDQW WR ZHDU DQG IDWLJXH ,Q WKLV SDSHU ZH
SUHVHQW UHVXOWV RI WHVWV SHUIRUPHGZLWK WKLV SURFHVV WKDW ZDV DSSOLHG WR ZRUNSLHFHV ZLWK D FRQYH[

















VXUIDFH LUUHJXODULWLHV 7KH ZRUNSLHFH VXUIDFH LV DOVR KDUGHQHG DQG LW LV H[SRVHG WR FRPSUHVVLYH
UHVLGXDOVWUHVVHV
$EDOOEXUQLVKLQJSURFHVVLVUHFRPPHQGHGEHFDXVHWKHWRROFDQEHHDVLO\LQVWDOOHGRQWKHVDPH&1&






WR LPSURYH VXUIDFH FKDUDFWHULVWLFV $FFRUGLQJ WR WKHVH DXWKRUV PRVW SDSHUV ZKLFK KDYH EHHQ
SXEOLVKHG EHIRUH UHIHU WR HIIHFWVRI WKH EXUQLVKLQJ SURFHVVRQ VXUIDFH URXJKQHVV DQG KDUGQHVV%XW
WKH\FRQVLGHUHGWKDWLWKDVQRWEHHQZRUNHGHQRXJKWRSURYHLW7KDWLVZK\WKHLUZRUNZDVIRFXVHGRQ
HYDOXDWLQJ WKH LQFUHDVHGZHDU UHVLVWDQFHZKHQ D EXUQLVKLQJ RSHUDWLRQZDV SHUIRUPHG 7KH\ ILQDOO\
GUHZWKHFRQFOXVLRQWKDWWKHEDOOEXUQLVKLQJSURFHVVLPSURYHVWKHVXUIDFHILQLVKDQGKDUGQHVVRIQRQ
IHUURXVPHWDOV XS WR D FHUWDLQ H[WHQW$FFRUGLQJ WR 6ULQLYDVD HW DO >@+DPDGDFKH HW DO >@ DQG
&HOD\D HW DO >@ EXUQLVKLQJ LV XVHG LQFUHDVLQJO\ DV D ILQLVKLQJ RSHUDWLRQ ZKLFK JLYHV DGGLWLRQDO
DGYDQWDJHV VXFK DV LQFUHDVHG KDUGQHVV IDWLJXH VWUHQJWK DQG ZHDU UHVLVWDQFH ([SHULPHQWDO ZRUN
EDVHGRQIDFWRULDOGHVLJQZDVFDUULHGRXWWRHVWDEOLVKWKHHIIHFWVRIEDOOEXUQLVKLQJSDUDPHWHUVRQ
WKHVXUIDFHKDUGQHVVRIORZDOOR\VWHHOVVSHFLPHQV
0RVW RI WKH UHVHDUFK SDSHUV DV LW FDQ EH VHHQ IRFXVHG RQ H[SHULPHQWDO WHVWV LQ IODW RU UHYROXWLRQ
ZRUNSLHFHV7KHPDLQSXUSRVHRI WKLVSDSHU LV WRDQDO\]HKRZSURFHVVSDUDPHWHUV LQIOXHQFHRQ WKH
PLFURKDUGQHVVDQGWKHUHVLGXDOVWUHVVHVPDSRIEXUQLVKHGFRQYH[VXUIDFHVRIDOXPLQLXP$DQG

























2.1. Study on the micro-hardness in convex workpieces of aluminium A92017 
7RYHULI\LIWKHEXUQLVKLQJSURFHVVLQFUHDVHVWKHKDUGQHVVRQZDY\VXUIDFHVDZRUNSLHFHZLWKWKUHH
FRQYH[ VXUIDFHVZLWK UDGLL RI FXUYDWXUH RI PP PP DQG PP HDFKZDV XVHG OLNH WKH RQH
UHSUHVHQWHGLQ)LJXUH2QWKLVZRUNSLHFHGLIIHUHQWVXUIDFHVZHUHEXUQLVKHGDQGWKHQWKHLUPLFUR
KDUGQHVVZDVPHDVXUHGRQ+9VFDOH2QHDFKVXUIDFHSURFHVVSDUDPHWHUVGLIIHU7KHPLFURKDUGQHVV







WKHPLOOHG RQHV FRXOG EH GHWHUPLQHG$QGKRZ WKH YDULDELOLW\ RI SURFHVV SDUDPHWHUV DIIHFWHG ILQDO
UHVXOWVRIVXUIDFHKDUGQHVVFRXOGDOVREHDQDO\]HG

















1    
2    
3    
4    
5   A 
6   A 
7   A 
8   A 
Milling    
$VVKRZQLQ7DEOHIRU UHVXOWVDQGUHJDUGOHVVRISDUDPHWHUYDOXHV WKHYDOXHRI WKHVXUIDFHPLFUR
KDUGQHVVLQFUHDVHGLQUHODWLRQWRWKHRQHWKDWKDGUHPDLQHGRQWKHVXUIDFHDVDSURGXFWRIWKHSUHYLRXV
PLOOLQJ RSHUDWLRQ  RQ DYHUDJH 5HVXOWV ZHUH DQDO\]HG ZLWK WKH 0LQLWDE VRIWZDUH 7KH RQO\
VWDWLVWLFDOO\UHOHYDQWSDUDPHWHUWKDWKDGVRPHLQIOXHQFHRQUHVXOWVZDVWKHUDGLXVRIVXUIDFHFXUYDWXUH
ZLWK56TDGM 3DUHWR¶VGLDJUDPSURYLQJSUHYLRXVUHVXOWVLVVKRZQLQ)LJXUH,QWKLVJUDSK










WHVW IRU WKH FRUUHODWLRQ EHWZHHQ UDGLXV RI FXUYDWXUH DQG PLFURKDUGQHVV 7KH VLJQLILFDQFH WHVW IRU
FRUUHODWLRQGUHZDVDUHVXOWWKDW)IRU)LVFKHU) DQG) ,I)!)LWPHDQWWKDWWKHUH
ZDVDFRUUHODWLRQEHWZHHQGDWDREWDLQHGLQWKHH[SHULPHQW6RLWSURYHGWKDWWKHUHZDVDFRUUHODWLRQ
EHWZHHQ WKH ZRUNSLHFH UDGLXV RI FXUYDWXUH DQG PLFURKDUGQHVV UHVXOWV REWDLQHG 7KH FRQILGHQFH









2.1.1. Recommendations on parameter values
$FFRUGLQJWRUHVXOWVREWDLQHGSDUDPHWHUYDOXHVRIWKHV\VWHPIRUHDFKFDVHFDQEHUHFRPPHQGHGWR
REWDLQ EHVW UHVXOWV 7KH\ DUH feed 200mm/min; curvature radius: 100mm and burnishing 
direction perpendicular to milling.
2.2. Study on residual stresses on convex surfaces of aluminium A92017 
7RYHULI\ZKDWKDSSHQHGRQWKHLQQHUOD\HUVRIWKHEXUQLVKHGZRUNSLHFHPDWHULDOUHPDLQLQJUHVLGXDO













)RU HDFKPDWHULDO WKH GLIIUDFWLRQ SHDN FRUUHVSRQGLQJ WR WKH GLIIUDFWLRQ DQJOHZKLFK SURYLGHGPRUH
LQWHQVLW\ DQG UHVROXWLRQZDV GHWHUPLQHG7KLV SHDN FRXOG EHPHDVXUHG IRU DQJOHV RI LQFOLQDWLRQ RI
GLIIHUHQWFU\VWDOVĳLQUHODWLRQWRWKHZRUNSLHFHVXUIDFH7KLVDOVRPHDQWWKDWWKHUHZDVDGLIIUDFWLRQ
SHDNDVVRFLDWHGWRHDFKGLIIUDFWLRQSODQHWREHPHDVXUHG
)RUZRUNSLHFHVRIDOXPLQLXP$ WKH DQJOHRI LQFOLQDWLRQZLWK WKHKLJKHVW LQWHQVLW\SHDNZDV



















YDOXH RI UHVLGXDO VWUHVVHV ZDV GHWHUPLQHG YLD WKH FHQWHU RI JUDYLW\ PHWKRG 7KLV FDOFXODWLRQ ZDV
SRVVLEOHGXHWRWKHIDFWWKDWVWUHVVHVZHUHSURSRUWLRQDOWRVWUDLQVLQWKHHTXDWLRQIRUPDWHV ā(  «:KHUHı5HVLGXDOVWUHVV(<RXQJ¶V0RGXOHİ6WUDLQPHDVXUHPHQW





WR LQFUHDVH WKH IDWLJXH VHUYLFH OLIH RI ZRUNSLHFHV (DFK DVVHVVHG SURFHVV SDUDPHWHU KDV D VSHFLILF
YDOXHZLWKZKLFKWKHEHVWPLFURKDUGQHVVUHVXOWVDUHREWDLQHG
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